



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Embodied	energy	 0.32	 0.45	 0.32	 0.45	
Stationary	Energy	 -	 -	 0.68	 2.71	
Diesel	generators	 0.62	 2.68	
	 	Gas	(LPG)	 0.06	 0.02	
	 	Biomass	 0.00	 0.00	
	 	Transport	-residents	 -	 -	 5.91	 2.06	
Vehicle	-	residents	 4.76	 1.58	
	 	Public	transport	-	residents	 -	 0.18	
	 	Flights	-	residents	 1.15	 0.30	
	 	Transport	-	non-residents	 -	 -	 0.57	 1.14	
Vehicle	-	non-residents	 0.57	 0.60	
	 	Flights	-	non-residents	 -	 0.54	
	 	Water	systems	 -	 0.24	 -	 0.24	
Waste	 0.40	 0.53	 0.40	 0.53	























































































































50	-	99	 5	 3.5	 2.2	 4.6	
100	-	199	 14	 3.4	 1.6	 5.3	
200	-	499	 29	 3.9	 1.3	 7.1	
500	-	999	 16	 4.1	 2.9	 5.8	
1000+	 8	 3.2	 2.7	 3.6	














































































































































































































































































































































































































































































































































































































































































































Earth	buildings 	 ✔✔	 ✔✔ 
Timber 	 	 ✔✔ 
Green	roofs	/	walls ✔	 ✔	  
Water	–	ponds	and	cooling 	 ✔	 ✔✔ 
Stationary	energy	demand 	 	 	
Energy	education	programme ✔	 ✔	 ✔✔ 
Passive	design	info	for	house ✔	 ✔	 ✔✔ 
Permaculture	garden ✔✔	 ✔✔	 ✔✔ 
Monitoring	and	control	system ✔	 ✔✔	 ✔ 
Solar	cookers 	 ✔	  
Energy	Supply	option 	 	 	
Solar	PV	&	wind ✔	 ✔	 ✔✔ 
Geothermal	(shallow) 	 ✔	  
Biodiesel 	 ✔	 ✔ 
Transport	options 	 	 	
Walking ✔	 ✔	 ✔✔ 
Bikes ✔	 ✔	 ✔✔ 
Bush	bus 	 	 ✔ 
Electric	vehicles	(future	option) 	 ✔ 	  
Water	Options	 	 	 	
Rainwater	tanks ✔	 ✔	 ✔✔ 
Water	efficient	appliances ✔	 ✔✔	 ✔✔ 
Evaporation	ponds 	 	 ✔✔ 
Tree	trenches ✔	 ✔	 ✔✔ 
Constructed	wetland ✔	 ✔✔	 ✔✔ 
Waste	Option 	 	 	
Animal	feed ✔✔	 ✔✔	  
Composting ✔	 ✔✔	 ✔✔ 
Worm	farm ✔	 ✔	 ✔✔ 
Recycling	metals,	glass,	paper,	plastic ✔	 ✔✔	 ✔ 





































































































































































































































































































































































































































































































































































































































































































	 	 	 	Base	load	1	 1,803	 	537	 27	 	54	 107	 161		
Aircon	load	 			548	 -148	 -7	 -15	 -30	 		-44		



















	 	 	 Population	(No.)	
	 	
	


















30%	 			541	 146	 			7		 15	 29	 	44	
40%	 			721	 195	 	10		 20	 39	 	59	
50%	 			901	 244	 	12		 24	 49	 	73	
60%	 1,082	 293	 	15		 29	 59	 	88	
70%	 1,262	 342	 	17		 34	 68	 102	
80%	 1,442	 390	 	20		 39	 78	 117	
90%	 1,622	 439	 	22		 44	 88	 132	





























Population	 Per	capita	 50	 100	 200	 300	
Annual	diesel	cost	savings	($/yr)	 219.63	 10,982		 21,963	 43,927	 65,890	
kWp	installed	 0.31	 15		 31	 62	 93	
Net	present	value	$	(installed	
cost	$5.50/Wp)	
699	 	34,950		 69,900	 139,800	 209,700	









Solar	PV	Replacement	(%)	 30%	 50%	 70%	 90%	
Diesel	savings	(l/yr)	 	 683	 781	 878	
976	




9,363	 9,363	 9,363	 9,363	
NPV	-	solar	PV	($)	
	
699	 1,165	 1,632	 2,098	
Total	NPV	($)	
	
10,062	 10,529	 10,995	 11,461	













































































































































	 	Waste	-	Composting	 0.35	 0.48	
Stationary	energy	
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Event	 Duration	 Community	A	 Community	B	
Date	 Attendees	 Date	 Attendees	
Planning	meeting	 1	hour	 30	Jun	2011	 6	 14	Sep	2011	 16	
Workshop	1	Assets	&	
aspirations	
0.5	day	 29	Aug	2011	 4	 24	Oct	2011	 9	

















1	day	 11	Nov	2013	 4	 13	Jun	2013	 12	
Workshop	4	
Implementation	plan	























i. Office	 	 	
ii. Store	 	 	
iii. Workshop	 	 	
iv. School	 	 	
v. Power	station	 	 	
vi. Residential	housing	 	 	
vii. Water	system		 	 	
viii. Waste	Water	System	 	 	
ix. Other	 	 	






































a. House	maintenance	 	 	
b. Energy	 supplies	 &	 service	
(eg.	diesel)	
	 	
c. Water	infrastructure	 	 	
d. Health	workers	 	 	
e. Food	deliveries	 	 	
f. Store	deliveries	 	 	
g. Waste	collection	 	 	
h. Other	 	 	

















1	 	 	 	
2	 	 	 	
3	 	 	 	


















Food	supplies	 	 	 	
Household	supplies	 	 	 	
Children's	school	 	 	 	
Work	related	travel	 	 	 	




Sport	and	recreation	 	 	 	
Other	 	 	 	
	 	 	 	
	 	 	 	




































































Lifespan	of	house	 Years	 50	 50	











Solar	 kWh	 -	 1,417	 -	 -	 	
Diesel	
generators	
klitres	 2.85/kl	 0.217	 0.62	 0.94	 2.68	
Gas	(LPG)	 klitres	 1.65/kl	 0.039	 0.06	 0.01	 0.02	
Biomass	 tonnes	 0.02/t	 0.043	 0.00	 0.00	 0.00	













A002	 Diesel	 11	 1003	 110	 0.32	
ULP	 8.3	 1003	 83	 0.21	
Total	 	 2006	 193	 0.53	
A003	 Diesel	 13.6	 2667	 363	 1.04	
A004	 ULP	 13.6	 3005	 409	 1.02	
A005	
	
ULP	 13.6	 635	 86	 0.22	
ULP	 9.5	 635	 60	 0.15	
Total	 	 	 	 	
A007	 Diesel	 11	 3080	 339	 0.97	
Average	 	 	 	 	 0.78	
Community	
vehicle	
Diesel	 	 	 20	 0.06	
Total	
Community	A	
	 	 	 	 4.76	
Community	B	
B001	 Diesel	 11	 187	 21		 0.06	
ULP	 11.3	 188	 21	 0.05	
B002	 ULP	 13.6	 4	 1	 0.00	
B003	 ULP	 11.3	 129	 15	 0.04	
B004	 Diesel	 11	 120	 13	 0.04	
B005	 Diesel	 13.6	 77	 10	 0.03	
B006	 Diesel	 13.6	 110	 15	 0.04	
B007	 Diesel	 11	 173	 19	 0.05	
B008	 ULP	 11.3	 315	 36	 0.09	
B009	 Diesel	 11	 28	 3	 0.01	
ULP	 11.3	 174	 20	 0.05	
B010	 ULP	 11.3	 2	 0	 0.00	
Diesel	 11	 134	 15	 0.04	
B011	 ULP	 13.6	 58	 8	 0.02	
ULP	 8.3	 43	 4	 0.01	
B012	 Diesel	 11	 12	 1	 0.00	
ULP	 8.3	 172	 14	 0.04	
B013	 Diesel	 11	 112	 12	 0.04	
B014	 ULP	 13.6	 166	 23	 0.06	
B015	 ULP	 13.6	 77	 11	 0.03	
ULP	 16.1	 211	 34	 0.09	
B016	 ULP	 13.6	 208	 28	 0.07	
Total	
Respondents	




	 	 2026	 242	 0.64	






















Community	B	 Bus	 	223		 	1.3		 	74.1		 	0.02		
Train	 	48		 1.9	 	74.1	 	0.01		
Total	
respondents	 	 	 	 	0.03		
Total	
community	2	















Community	A	 Domestic	 2828	 5.7	 71.35	 1.15	
Community	B	 Regional	 38	 9.7	 71.35	 0.03	
Domestic	 54	 5.7	 71.35	 0.02	
Total	
respondents	
	 	 	 0.05	
Total	
community	3	







Community	 Vehicle	type	 L/100	km	 Kms/cap/yr	 Litres/cap/yr	 t	CO2-e/	
cap/yr	
Community	A	 4WD	 13.6	 1467	 199	 0.57	
Community	B	 4WD	 11	–	13.6	 224	 27	 0.08	
Trucks	 30	 605	 184	 0.53	
Total	
community	


























Solar	 kWh	 -	 99	 -	 -	 	
Diesel	
generators	
klitres	 2.85/kl	 	 	 0.08	 0.24	





















Food	 1.9	 	0.07		 0.07	 	0.13		 	0.14		 	0.26		
Paper	 2.9	 	0.08		 -	 	0.22		 	0.08		 	0.22		
Glass	 0	 	0.02		 -	 	-		 	0.02		 	-		
Metals	 0	 	0.03		 -	 	-		 	0.03		 	-		
Plastics	 0	 	0.01		 -	 	-		 	0.01		 	-		
Building	
rubble	 0	 	0.07		 -		 	-		 	0.07		 	-		
Timber	 1.5	 	0.01		 -	 	0.02		 	0.01		 	0.02		
Other2	 0.45	 	0.05		 -	 	0.02		 	0.05		 	0.02		





























































Y	 1,2	 ¢	 ✔✔	 ✔✔	
Straw	bale	 Y	 Y	 Insulation	can	provide	thermal	comfort	benefits,	utilizes	C&M	skills,	low	LCC,	
could	be	applied	to	new	buildings	
Y	 1,	3	 ¢	 ¢	 mixed	
Timber	 Y	 Y	 Provides	some	insulation	benefits	and	increased	thermal	comfort,	utilizes	
C&M	skills,	can	be	low	LCC	if	sourced	carefully	
Y	 1	 ✖	 ✖	 ✔✔	










	 	 	 	 	 	 	 	
Energy	efficiency	
education	










































































Y	 1,	13	 ✔	 ✔✔	 ✔	



































































N	 15	 	 	 	













Y	 15,	18	 ¢	 ✔	 ✔	
Biomass	(wood)	 Y	 Y	 Already	used	by	both	communities	so	not	selected	as	option,	discussion	
point	only.	
N	 1	 	 	 	





































































































































Rain	water	tanks	 Y	 Y	 Ease	of	O&M,	increased	water	efficiency,	relatively	low	LCC	if	water	
efficiency	increased,	provides	reserve	to	groundwater	source.		
Y	 1		 ✔	 ✔	 ✔✔	
Water	efficient	
appliances	





















































































N	 25	 	 	 	
Waste	 	 	 	 	 	 	 	 	




Y	 Com	A	 ✔✔	 ✔✔	 ¢	






Worm	Farm	 Y	 Y	 Similar	benefits	as	composting,	though	more	time	may	be	needed	to	care	
for	worms	and	maintain	infrastructure.	





















































Y	 34,	35	 ✔	 ✔✔	 ✔	




Y	 36,	37	 ¢	 ¢	 mixed	
Landfill	gas	 N	 N	 Could	create	small	gas	supply	but	will	not	reduce	waste	collection	and	
transport	time.	Could	also	be	challenging	to	maintain	and	little	return	on	
human	and	financial	investment	at	community	scale.	


















Community	B	total	electricity	load	 10.4	 3784	 	1025		
	
Energy	budget	–	daily	household	base	load	
Appliance	 Watts	1	 Number	 	Total	kW		 Hours/day	 kWh/day	
Fridge	 	120		 	1		 	0.1		 	24.0		 	2.9		
Freezer	 	120		 	1		 	0.1		 	24.0		 	2.9		
Lights	 	18		 	3		 	0.1		 	8.0		 	0.4		
Ceiling	fan	 	75		 	3		 	0.2		 	16.0		 	3.6		
Washing	machine	 	300		 	1		 	0.3		 	1.0		 	0.3		
Tv	-	medium	 	180		 	1		 	0.2		 	5.0		 	0.9		





Item	 kWh/cap/day	 kWh/cap/yr	 Diesel	
(l/cap/yr)	1	
House	(11.7	kWh/household)	 3.2	 1154	 -	
Community	and	government	buildings	 1.1	 394	 -	
Water	pumps	and	external	lighting	 0.7	 254	 -	
Total	baseload	1	 4.9	 1803	 488	
Aircon	load	(assume	use	8	months/yr)	 2.3	 548	 148	










	4		 	5		 	6		 	7		 	8		 	9		 	10		 	11		 	12		 	13		 	14		 	15		 	16		 	17		 	18		 	19		 	20		
30%	 	1,125		 	841		 	557		 	274		 -10		 -293		 -577		 -860		 -1,144		 -1,427		 -1,711		 -1,994		 -2,278		 -2,561		 -2,845		 -3,128		 -3,412		
40%	 	1,499		 	1,121		 	743		 	365		 -13		 -391		 -769		 -1,147		 -1,525		 -1,903		 -2,281		 -2,659		 -3,037		 -3,415		 -3,793		 -4,171		 -4,549		
50%	 	1,874		 	1,402		 	929		 	457		 -16		 -488		 -961		 -1,433		 -1,906		 -2,378		 -2,851		 -3,324		 -3,796		 -4,269		 -4,741		 -5,214		 -5,686		
60%	 	2,249		 	1,682		 	1,115		 	548		 -19		 -586		 -1,153		 -1,720		 -2,287		 -2,854		 -3,421		 -3,988		 -4,555		 -5,122		 -5,689		 -6,256		 -6,823		
70%	 	2,624		 	1,962		 	1,301		 	639		 -22		 -684		 -1,345		 -2,007		 -2,668		 -3,330		 -3,991		 -4,653		 -5,314		 -5,976		 -6,637		 -7,299		 -7,961		
80%	 	2,999		 	2,243		 	1,487		 	731		 -25		 -781		 -1,537		 -2,294		 -3,050		 -3,806		 -4,562		 -5,318		 -6,074		 -6,830		 -7,586		 -8,342		 -9,098		
90%	 	3,374		 	2,523		 	1,672		 	822		 -29		 -879		 -1,730		 -2,580		 -3,431		 -4,281		 -5,132		 -5,982		 -6,833		 -7,683		 -8,534		 -9,384		 -10,235		






4	 5	 6	 7	 8	 9	 10	 11	 12	 13	 14	 15	 16	 17	 18	 19	 20	
	$1.50		 	1,125		 	841		 	557		 	274		 -10		 -293		 -577		 -860		 -1,144		 -1,427		 -1,711		 -1,994		 -2,278		 -2,561		 -2,845		 -3,128		 -3,412		
	$2.00		 	1,906		 	1,622		 	1,339		 	1,055		 	772		 	488		 	205		 -79		 -362		 -646		 -929		 -1,213		 -1,496		 -1,780		 -2,063		 -2,347		 -2,630		
	$2.50		 	2,687		 	2,404		 	2,120		 	1,837		 	1,553		 	1,270		 	986		 	703		 	419		 	136		 -148		 -431		 -715		 -998		 -1,282		 -1,565		 -1,849		










	Item	 NPV	 	0		 	1		 	2		 	3		 	4		 	5		 	6		 	7		 	8		 	9		 	10		 	11		 	12		 	13		 	14		 	15		 	16		 	17		 	18		 	19		 	20		
Energy	Budget	 9363	
	
829	 854	 879	 906	 933	 961	 990	 1019	 1050	 1082	 1114	 1147	 1182	 1217	 1254	 1291	 1330	 1370	 1411	 1454	
30%	PV	 699	 -1700	 218	 224	 231	 238	 245	 253	 260	 268	 276	 284	 293	 302	 311	 320	 330	 340	 350	 360	 371	 382	
50%	PV	 1165	 -2833	 363	 374	 385	 397	 409	 421	 434	 447	 460	 474	 488	 503	 518	 533	 549	 566	 583	 600	 618	 637	
70%	PV	 1632	 -3966	 509	 524	 540	 556	 572	 590	 607	 625	 644	 664	 683	 704	 725	 747	 769	 792	 816	 841	 866	 892	
90%	PV	 2098	 -5099	 654	 673	 694	 714	 736	 758	 781	 804	 828	 853	 879	 905	 932	 960	 989	 1019	 1049	 1081	 1113	 1147	
	
